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Logic Description of PA.C Ch aracter Data Bu ffer 



The Character Data Buffer (WGC07/3) has very similar 
"hardware" to the standard Word Data Buffer (Y/GC07/1). The 

only changes to the logic drawings are that sheet 2 of 
W6C07/1 has been replaced by new sheets 2 and -3> tue rest 
being identical except for one, wire on sheet 1.' 

Inwards n T ransfers 

Now consider the case. of an 1 request from a character 
peripheral after being initiated by a 174 read order. 
Control Words will be loaded in the usual way by means of 
steps 1 and 2 and then step 5 which sets the OUT stat A27/2 
(Sh.1) to II, thus producing- PANTC-f which sets the BIB 
(Buffer Transferring Data) stat. PAKTO+ also sets the A 
stat A36/1 (Sh.2) because 'PAH8+ will be -t-ve. 

Since A36/1 (Sh.2) is set then PANGC+ will be -ve and 
allowing the A line to the peripheral to be activated (see 
standard interface logic sheets), fhe second PANTC+ will 
set the GT stat A29/2 (Sh.2) producing PANGTP+ which will 
allow a T pulse to be emitted from AM /2 (Sh.l). The sec- 
ond PANTC+ will also allow a PANXINO+ which gates the first 
character into the buffer, The third PANTC+ will reset the 
A stat A36/1 (Sh«2) and PANTC+ pulses will be continued to 
be produced at 1 mS intervals also the buffer will remain 
selected but no further action occurs until the next R 
O request arrives i.e. PANE* (Sheet 2), 

fhe second fi will set the A stat again thus producing 
PANGTP+ which allows another T pulse at the next PANTC+ and 
gates -in tha-seaond character into the buffer s the A stat 
A36/1 (Sh.2) being re set again by the third ■ 'PANTC+ . 

fhis procedure is repeated until the fourth character 
is strobed, in which case the BID stat (Sh.-1) is reset by 
PANGTP- and PANCH3- and causing PAEGTI- which will even- ' 
tually lead to step 6» Step 6 writes the word now in the 

data buffer into the store. 

If however the peripheral which was engaged in the • 
Q inwards transfer terminates part way through a word, then 
the following sequence would be initiated, Obviously if 
■ say the second character had been strobed into the data. 

buffer and then the peripheral had terminated, then nothing 
;..;. further-. could happen until the B interrupt arising from the 
terminated condition is interrogated and identified. 

Continued, • • ./ 
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Considering when the peripheral on this particular inter- 
face is interrogated via «the 174 SSQ command then PAN3SM+ 
(Sh.2) will be *ve thus setting the C stat A29/3 (Sh.2) 
because PAMIB5TD+ (Sh.l) will be "~ve ' . 

Hence, PANC- (Sh.2) will be -ve and 
PANC-C- will be -ve also, PAS 12+ (Sh„3) will be +ve because 
of the terminated state of the peripheral, therefore the 
PTO (partial word terminated) stat will be set, PWT stat 
being set will make the outputs of power inverters A35/1 9 
A35/2, A35/3, A35/4 ail positive, thus forcing *?4 on the 
DI lines. PANPWI- is also now -ve thus enabling PANGTP+ 
to be 4-ve with alternate PANTC+ pulses via A34/4 (Sh,2). 

The remaining character positions in the buffer will 
be filled with *74s and when CH3- (Sh.1) is -ve on the last 
character the BID stat (Sh.1) will be reset allowing the 
PWT stat (Sh.3) to be reset and lo&ving the DI lines free 
again. 

Also at this time PAEOTI- becomes -ve and eventually 

leads to a step 6 which writes the final word away, includ- 
ing the *74 dummy characters. 

Outwards Transfers 

On Outward transfers the action of the A" stat A 36/1 is 
Q? the same* It allows one T pulse at a time to be sent with 
each character f PAK6D0- now being -ve lets the. data in the 
data buffer to be gated on the DO lines, one character for 
every 1 request from the peripheral. 

If the peripheral terminates part way through an out- 
ward transfer and is then interrogated by a 174 SSQ command , 
the PTO stat will be set (as mentioned previously for an 
inwards transfer) and *74s will appear on the DI lines which 
do not matter i also the unwanted characters will be placed 
in the DO lines and f pulses occur until the last character 
is. strobed. Note that the peripheral will not respond to 
these dummy characters because the A stat A36/1 is not set 
W again after the peripheral terminates. , 



When the BTD stat is reset on the fourth character, th 

buffer is freed for further use. 
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Special case when Count Control Word = 1 

It is necessary in order to write file marks on 20 Kc/s 
to send 1 character which must be accompanied by Limit. 
normally one would expect 4 characters to be transferred 
with a COW a 1. 



Mien a CCW=1 has been loaded in step 2, it ' is detected 
by logic on sheet 3- - Hie EL (early limit) stat which is 
used upside down is set by loading control word (PALCW0-) 
i»e s step 2 at the end of step 2, clocked by PATDB. There 
are two ways of resetting the EL stat, one way is by means 
of A30/4' (8a, 2) which is +ve if the mill test / 0. If the 
loaded CCW=1 then PAMf = 0- would be -ve and thus A30/4 
would be -ve and would not reset the EL stat, 

fhe other way of resetting the EL stat is by A24/6 
(Sh.1) which is +ve if an inwards transfer is to be started, 
i.e. step 5. In summary, the EL stat is set by step 2 and 

only remains set if an outward transfer is to take place and 
the loaded CCW=1 . 

A33/4 (Sh«3) which is collector-orred with PAHL+ (Sh.2) 

will therefore be positive when the A stat (Sh.2) is set, 

- thus sending L with the first character to the peripheral,* 

Now element A28/2 which produces PAIMT+ (Sh,3)» is 
also +ve when the EL stat is set, and returns -ve when 
PA DBS- (Sh.1) goes +ve which occurs at the end of step 4. 
PAINHT+ is connected to A30/2 six which inhibits I pulses 
W until the end of step 4> by which time the test on COWM 
will have been effected. 

fhe buffer will be freed as explained previously by 
the action. .of .sending a SSQ command after the peripheral 
terminates . 



J.N, Traihor 
19th June 1968 
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CONNECTING FROM-A- STANDARD INTERFACE TO A DATA BUFFER 

PLUG A LINKING CABLE BETWEEN THE SOCKET ON THE DATA BUFFER AND THE 26 WAY SOCKET 
ASSOCIATED WITH THE STANDARD INTERFACE, ADO LINKS ON THE LINK BOARDS TO CONNECT THIS 
-ATA BUFFER TO FURTHER STANDARD INTERFACES. THE DOTTED LINES ABOVE SHOW THE CONNECTION! 
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NECESSARY TO CONNECT DATA BUFFER A TO 24 AND 25, B TO 26,2? AND 28 AND C TO 29,30, 
31, 32, 33, 34 AMC 35. 
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Ybft «J«ity of the ltgfe ©a PU.C.o«i M teetoft with the wo of \«» "•tataa ayaboia" 

i*#* Jasper load*, ax* a littlo tawr taoo.olttaart utilising; ««^pli«*f««-4«»i««» e&Uod 
peri^ei*!** '. 

I *£. ohasnel will operate whoa it* S Un* r»t«iwr is @oat»ct®a with s "state* «y»*^""' 

to off 

To ©omlnaally ojel* step • 1 A 2 •arts tho mtot »M# of & CfL siat in *GC 08. 

To continually eye!® steps 3 4 4- « »t#ps 5 A 6 allow P.A.C. to load, then earth S26/1 A 

K5/5 ifi WC 07* Tbi* vtops the s«»ss A coma* h#ia« updated but allows th* t»Mferto 

tain pl«M«Xf the WB *Ut in a data buffer las it* r**et *±A* earthed the tvonsfor wi-l 

sot take nlaeo* • . ' 

To eontinM&lly eyol« »i«ps 1,2,7 & 8 II*-B?/? to ®W3 in ISC 06. 

T© continually ©yel© step 8 s&rth th* set side of a CT s*at in ISC 08 s 

^n aMM * a Dnt* Buffer to eontinuouoly mM or »eti?# data operate 1M PAC uwitsfa and 

1-AC BOH svitoh and #«rth th* sot side of its MB *t*t. 

To eontinualiy eyole «t©ps 9 & 10 set OWL 4 CIO bit 19 and earth tho sot side of tho CT 

stat on the required ©hansel. 

If the PAC tia&ag iogie locks up beeaus* it does not receive end of read or end of eyo3.*» 

or J«fch»ih« contents ©f the oostroi word buffer* ©an be *n«ro on tno 1 highway lights^ »y 

©pJUtlqs tli® CMS switob, earthing the Mt aids of tho C1L «tat of tho rmlm&nt tihmm^ & 

*h*n; pushing tho 'GO* button until the stop® for that etemael ebow the eontonti of the 

control word buffers whlob h*ve both been ineresaantM by o»e from the point of failvrw. 

P.A.C. ©an be sad© to operate with the miss ticker (tiner) when PACttJX and TICKER 

' *?**•»» are operated. 
A fault finding progrss baa been written ©ailed PACS to locate and display faults in the 
PAC date flow and to test the PAC timing logic. tn*n this program mm sweeessfullf on 
m&eh ohannel.it should theo be uaed to teat tiae ttharin« if aor# thas mm 4at& buffer is 
fitted. One shwaiel per date, buffer can be operated sinultanoouaiy. _ ^ 

To Mki one data buffer tiMehare between I ehanneXa, earth & of lowoat priority perip^i—.. 
on that buffer ad oonneot its A line to the K-1'sE Use* Ihen eeastst the »-i»e A 
lino to the K-2 * e 1 line « 

4 useful teat of the control Is^is and the core start is to transfer the entire eontente 
ui the eore store o«t»ar4s through PAC ueing a statue symbol in an I line roooivor i - 
the outwarf &M eo»trel mri roeharge style bits in oontrol word O t *feil# FLIT i» running. 

Useful seope trigger points for all the above tests are ST1P2+ (&51/1 )# STIP4* (K51/6), 
STH>104 (E2S/3) when ®saM.riii« the atieroprograa A tialng logio,.SBDSY(D2V 1 ) when ohec*!^ 

cofS^stor® tiaii«>PAC (D51/1 ) when PAC 4 SPS sre tiae sharing the core §io»*RTD (A -r C 
29Q ia a .data buffer to am data being transferred to ©r fro* the date buffer, A {2k. to 
^5} whes ustchl^ data ge throafh a channel .When a roal paripheral is transferrin data 
OWL atat in HQG 06 provides a trigger At tha hrnggitAms of each transfer* 
The startard interface for eech peripheral ©an b* tested by winding & selection of eoanands 
using the haadfceye i.e. 100 order followed by 1?4 order.fith the p#ri.pheral on line mm 
*20 {Q status )the rosponao..will bs bits §»4I5 at least and eas be s®«n on the CHJ Q 
highway (fanned to 4 eharaetora^on the beat l>efo» the T etat seta on the 1?4 order or in 
the A register after the 1?4 ordtr. Siailarly bits 2 & can be tests?! hy ssa4in§ th* aari^ 
erel its noraal read or writs somanst. Bit 1 ean be tested if the peripheral HOLD b*4t»w« 
is pushed and *24 is sent. 

The P.A.C. ONLY switch ssa be usefully employed if one .needs to ehsok what happens after 
**ipheral has transferred $» data »,g, to «©@ if tha peripnoral twratimtes prOpar-*j 
or to examine the control words. .Operating the PACONLY switoh ean b# doaa ia eooplete 
safety with aorwil mod® or executive mod® prograns. P.A.C, will take an4 keep sontrol of 
the store when a data transfer Is started oausiag the CPU to *top, Switsfe the CHI off 
•BCN* &M go off PACONLY, Th* CRT can than proeeed* 
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») S#t 4.5 volt bi*« oa BS2 (Mudtor point 2) using aa jt¥0» 

*)pk Sot ^ 1 /2 to prates® a puis* 45® V»oc «id* t© saamk tj»# Mloetion of • STK*(P©t 9] 

«W S#t 181/1 U predao* a pt2*« (1) 150 Wsm «Me for no *st#p* (pot 2) 

':-r {til 450 V*«* »44® **r 'Son*-^* (Pot 5) 

(ill) ?00 c/sm wM© for «aib* (Pot 4) 

(It) 700 4/»@0 wM® for *Md) (Pot 5) 

{▼} €30 fi/s«s wUt for * sub Mb 'Vfefioolo' (Pot ® % ' 
mem roohorgo mtmwi .tmmt®t w ®m PJ.C OMtar fsrigg» 

d) Set B37/2 to pr^ae* «, ejralo tsiti&t* 150 n/soo wM#* St#p 1G *^ 

»^t©r jefi/6- (Appro* Sap 40) 

• ) Sot BBS/1 *® that PA3»* i» troo outil 50 V*oo affcor PABOSTB* mU 

ahsi-i loading control wort l (i.a # stop 9). Should bo sat with a 1 

woM ©«ii»»i* tzanofor Upprox* Tap €) 

f) Sot B54/2 go that fflou (K?t/t) g*®8 nogatlvo i50 mm or 1.8 wooe 

&ft»r SCI {B84^B}* 

f ) S*t KV2 to ftp 25 oxoopt if on® or mcv 4f© a/ooo stews arc ooamotoi 
aboo tfcis 4#i«y allow* tho parity td bo oaloolatod far sow tlat bofttf* 
fe ailta eyolo is lidti«t^ f «a«fa that SCI* (JC6/8) ©cowr» no «#tfli®r than 
250 s/*«s affcor PifSEAt (»?/l ) iarlJ^ Stop 6 (Approx Tap 53 1 

h) Sot SJ4/1 to «31«r «h« *aoabl«* loglo ia ICC 08 to lioecws n'toady boftra 
* ojolo ioltUto is gimn tgr «€ 01 aftor PAS xollngoishea tfao otoro 
Uppgrax ftp 6) 

(Sot with a 1 »©r« «tswi8 ^simi^s tiwftr,l»wftniii| data to tla* 
oppor atoto »rf srltb tit® G*P«H* iotaf an 045 Au»tl«e os *©!»") ' 

I) Sot 057/1 te allow th* purity fall otot to to stroaod «t l^tt 150 ^»@ 
*ft#r It* iqput (se(V6) is #t«My wtea iwdU| ^a ttqro C*^^ t*P «4) 

' 18lLMlA-ieg--Q7...t« 'C 

a) S«tt52/f t®jmAm» ®lmk pO*#® ftt* 2J/1 1 ^««« »P»»t rf^tj^C^^ T&F 2i) 

• ) S»t£j?^ is'tttt tt* «tfnt tooa ttti»ttiv» ^^0 a» «fUr 51/J «©•» ^«*tiw 

f^p»«K SIP 42)- 
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